. Asthma in schoolchildren. The frequency of asthma in 10 971 schoolchildren between the ages of 5 and 14 years was reported by their parents to be 3 8%. Of these, 20'7% were said to have had bronchitis, 5 9% pneumonia, and 4 7% eczema. Asthma was reported more commonly in boys than girls and was greatest in children of social classes I and II. One-third of the children were reported to have had their first attack before the age of 2 years. Few (18 %) first attacks started after the age of 5 years. There was no evidence that bronchitis predisposed to the later development of asthma, or vice versa. Within each age-sex group children with a history of asthma had lower peak expiratory flow rates than children who gave no such history. These differences in PEFR were greater than for children with a history of bronchitis.
The likelihood that chronic bronchitis has its origins in childhood has been emphasized by several population studies (Lunn, Knowelden, and Handyside, 1967; Douglas and Waller, 1966; Ferris, 1970; Rosenbaum, 1961; Colley, 1971; Reid, 1964) . These studies have stressed the importance of episodes of probable lower respiratory tract infections (bronchitis and pneumonia) in childhood causing permanent impairment of lung function.
The prevalence of these illnesses, and inmpaired ventilatory capacity, are affected by personal and environmental factors such as sex, area of residence, social class, and smoking habits (Holland et al., 1969a, b; Holland, Halil, and Elliott, 1969; Bennett et al., 1971) .
Asthma, which in common with chronic bronchitis may lead to eventual disablement from airways obstruction, also often begins in childhood (Williams and McNicol, 1969) , but the aetiology of this disease is not completely understood. If it shares a common cause with chronic bronchitis this may be apparent in comparable epidemiological behaviour of the two diseases in childhood.
In the present study, data collected in a survey of Kent schoolchildren (Holland et al., 1969) were used to estimate the prevalence of childhood asthma, to explore associations between certain demographic, social, personal, and medical characteristics of children who had a history of asthma, and to compare these with similar data from children in the same survey population who had a history of bronchitis or bronchitis and asthima.
METHODS
The major survey methods used in this study have been described previously (Bennett et al., 1971; Holland et al., 1969 Holland et al., , 1969a Holland et al., , b, 1970 Table II shows that, of the records studied, 29 5%, 31 5%, and 29 2% were considered incomplete by the auditor for asthma, pneumonia, and bronchitis respectively. Even though the proportion of incomplete records differed significantly between age groups no consistent trends were noted. bronchitis we examined the prevalence of asthma in association with bronchitis, asthma on its own, and bronchitis on its own, by social class. As Table V shows, the same relationship of asthma with social class was apparent whether we examined only those children labelled as asthmatic or included children who also had a history of bronchitis. There were similar proportions of children in each illness category whose social class was unknown, and the results were not altered by their exclusion from Table V. AREA OF RESIDENCE Table VI shows the prevalence of reported asthma by area of residence and social class. Area of
SOCIAL CLASS
Frequency of reported asthma was greatest in social classes I and II and least in social classes IV and V as shown in Table IV . This diminishing (Bennett et al., 1971; Holland et al., 1969 Holland et al., , 1969a Holland et al., , b, 1970 In view of the large proportion of asthmatics with bronchitis, or conversely bronchitics with asthma, it is possible that one disease predisposes to the other. This relationship is explored in Tables  IXA and IXB for children with the onset of either disease between ages 1 and 6, having the other disease at least 1 year and not more than 5 years later. All children who had both diseases initially diagnosed within the same year were excluded from the calculations of risk. The risk of development of asthma after bronchitis had occurred 1 or more years previously was slightly lower than if bronchitis had not occurred. The risk of bronchitis was reduced by an earlier attack of asthma. There was no evidence that either disease predisposed to the later development of the other. Of more significance was the finding that 113 of the 177 children (63 * 8 %) who had both bronchitis and asthma had them within the same year. Similar results were noted for pneumonia. trends Increasing prevalence with age Boys > girls * P <0-05 ** P <0-01 *** P <0-001 NS Not significant are shown in Table XI . Within each age-sex group the mean PEFR of asthmatic children was lower than that of non-asthmatics, although these differences were statistically significant only in the older age groups. The influence of reported age of onset of asthma on the differences in mean PEFR of children at different ages was also examined, although it is not illustrated here. The numbers in each group were small, but age at onset of asthma did not seem to have a significant independent influence.
The mean PEFR of children with a history of asthma with or without bronchitis was analysed separately. The differences between mean peak flow rates of children with these various histories are shown in Table XII . There was no consistent trend in mean PEFR noted. Children who had both bronchitis and asthma did not appear to have PEFRs that were lower than those children who had only one disease.
To study the effect of asthma independent of any other factor, mean PEFRs for children with and without a history of asthma were calculated, adjusting for age, sex, height, weight, season of The independent effects of bronchitis and pneumonia are also noted in Table XIII and adjustment was made for asthma rather than bronchitis or pneumonia. Differences were found in the level of peak flow rate between children with or without these conditions but these were smaller (3%) than for asthma (6 %).
DISCuSSION
We found an overall prevalence rate of 3 * 8 % for asthma which agrees well with data from other studies undertaken in the United Kingdom (Dawson et al., 1969; Smith, 1961; Graham et al., 1967) . This lies midway between the Swedish prevalence figure of 0-73% (Kraepelien, 1954) and the 6 9% found in Maryland, USA (Nathanson and Rhyne, 1970) , and well below the 11 % prevalence found in Melbourne, Australia (Williams and McNicol, 1969) . These discrepancies may be due largely to variations in the definition of asthma and sampling procedures and to the different age structure of the study populations. A comprehensive review of the variability of asthma prevalence has recently been published (Gordis, 1973) , and need not be repeated here.
One of the problems in the collection of this information is reliance for a diagnosis of asthma on the recall of symptoms and histories by the The unsuccessful attempt to validate disease episodes from GP records emphasizes the difficulty in comparing data from different sources. The 'incompleteness' of clinical records not designed for prospective study will continue to frustrate attempts at comparison and validation.
The decreasing incidence of asthma with age, and onset in the majority of cases occurring by the age of 5 years, are findings similar to those of other studies (Dawson et al., 1969; Williams and McNicol, 1969) . The numbers of children in the older age groups are too small to show significant trends in male/female differences but the male preponderance in asthma is already well documented (Dawson et al., 1969; Smith, 1961; Graham et al., 1967; Nathanson and Rhyne, 1970; Williams and McNicol, 1969) . In this study it remains relatively constant with variation in area of residence, social class, and age, and in associated illness patterns, and must reflect a basic difference between the sexes rather than some socio-psychological factor as some authors have suggested (Nathanson and Rhyne, 1970) . The male/female gradient in bronchitis is well recognized in adults and is usually explained by differential smoking habits and occupational exposure. But such explanations are inappropr;ate at ages 1 to 5 years and the finding of a similar male preponderance in young children is interesting. As the children get older this difference decreases only to reappear at a later date. Our data suggest that this is because of a relative decrease in the number of male asthmatics rather than an increase in the number of females, since after the first year of life, female incidence rates remain fairly stable until the age of 7 years.
The large number of asthmatic children with bronchitis correlates well with previous studies (Williams and McNicol, 1969; Ogilvie, 1962; Hall et al., 1972) and will be familiar to the children's physician since the similar symptoms of asthma, bronchitis, and wheezy bronchitis are often almost indistinguishable in the young. The high degree of association suggests some factor common to both conditions. Most children with both diseases in our study were reported to have had their first attack of both conditions within the same year and this finding has several possible interpretations. It could represent a memory effect-that a certain year stood out in a particular child's past and the parents related most diseases to it. It could indicate that either disease predisposes to the onset of the other within a short period of time and less so after 1 year. Or it could mean that some factor predisposes to both diseases and the clinical presentation of either is merely a different manifestation of the same process rather than an entirely separate disease.
Significantly more asthma in social classes I and II is a common finding (Graham et al., 1967; Nathanson and Rhyne, 1970) , although Dawson et al. (1969) found more severe cases in the lower social class groups. A higher prevalence in the upper social classes might be due to a combination of educational and environmental factors which make such parents more aware of asthma as an entity. If this were the case, other diseases could be expected to have a similar social class distribution-bronchitis and pneumonia do not. Various social and cultural factors associated with asthmatic symptoms in children have been studied (Nathanson and Rhyne, 1970) , and work on the house dust mite (Voorhurst, Spieksma-Boezeman, and Spieksma, 1964; Maunsell, Hughes, and Wraith, 1970) would suggest that it plays an important part in allergic asthma which is common in children of this age group (Williams and McNicol, 1969) . The mite has a known predilection for damper environments which might have social class connotations, although seemingly in directions opposite to those found in this study. Those factors influencing mite concentrations in homes have not yet been sufficiently explored. No genetic, infectious or environmental hypothesis appears to explain these differences satisfactorily.
We found that the number of siblings in the family and mother's employment status were similar for asthmatic and non-asthmatic children. Family size and maternal presence were thus not important in this study, in contrast to other reports (Dawson et al., 1969; Nathanson and Rhyne, 1970). Bennett et al. (1971) , in a previous report, found that family size, while initially appearing to be associated with lowered values for PEFR in Kent schoolchildren, was not statistically significant when all other measured factors were included in a non-orthagonal analysis of variance.
The fact that similar proportions of asthmatic children were found in each of the four residence areas studied has three possible explanations. It could mean that environmental causes have little effect on the prevalence of asthma in children or that differing environmental factors, such as industrial air pollution and rural pollen and fungus exposure, have balanced each other. Or, thirdly, it could indicate that the differences between the four areas were not great enough. The last does not seem to be likely since the four areas in Kent did have a marked urban-rural difference and some difference in levels of air pollution (Holland et al., 1969a) . Previous studies in the USA have found associations between asthma and air pollution levels in adults (Schoettlin and Landau, 1961) and hospitalization rates in children (Sultz et al., 1969) . Prevalence rates of asthma in adults have been shown to be higher in rural than in urban settings both in the Netherlands and in the United Kingdom (Holland and Reid, 1965) .
It is possible that the similar proportion of asthmatics in the four areas of Kent was due to the age structure of the study population. If this had been an older group or one with a higher proportion of severe attacks, the problem of differential migration for health or occupational reasons would have to be considered. This was, however, not the case and it seems that the prevalence of asthma is related less to environmental exposure and more to still unknown endogenous factors.
The high prevalence of eczema in children with asthma has been reported elsewhere (Dawson et al., 1969; Graham et al., 1967; Williams and McNicol, 1969) , and our findings confirm the excess male morbidity. If by aetiology, asthma can be classified as either extrinsic or intrinsic (Ogilvie, 1962; Ford, 1969) , children with both asthma and eczema may be similar to those with an 'allergic tendency' who suffer the more extrinsic form of the disease.
Since bronchitics are not thought to have the same allergic disposition, the relation of eczema to bronchitis was examined in the same way. Altogether 30% of the children with a diagnosis of asthma had eczema, 7 5 % of the children with a diagnosis of bronchitis were also reported to have eczema. Of the 234 children reported to have both asthma and bronchitis, 30% were reported to have eczema. This suggests that the reported illnesses of asthma and bronchitis were different. That bronchitic children more often had eczema than non-asthmatic, non-bronchitic children (4%.) could be due either to misclassification of the diagnosisthat is, that these children really had asthma-or to the fact that in some bronchitic children allergic manifestations are present. Pneumonia and sinus infection were both found to be correlated with asthma. However, since both these diseases have infectious or possible allergic aetiologies, it seems likely that they are only invading hosts made more susceptible by the underlying condition of asthma.
We found that a history of asthma significantly lowers the PEFR and is independent of area, social class, or history of bronchitis or pneumonia. This appears to conflict with established thinking on asthma which considers the airway defect episodic and largely reversible (Barnett, 1972; Fraser and Pare, 1970; Wintrobe, et al., 1970) . However, the finding that there is significant decrease in PEFR in asthmatic children is consistent with other clinical reports of decreased pulmonary function in the asymptomatic interval. Weng and Levison (1969) found a reduction in maximal mid-expiratory flow (MMEF 25-75 %), during the asymptomatic interval in 30 children, and PEFR was reduced by an amount similar to that reported here, but it was not statistically significant because of the small numbers of patients. Leeder, Woolcock, and Blackburn (1974) found an 11 % reduction in PEFR in asthmatics in a study of several thousand Sydney schoolboys. Gandevia et al. (1973) also found a significant reduction in MMEF in a study of Tasmanian schoolchildren. Gas exchange abnormalities have also been reported in asymptomatic asthmatics when exercised (Levine et al., 1970) . The reduction in PEFR of asthmatic children is the same whether they have had bronchitis as well or not. The reduction of the PEFR of these children is greater than that of children who have had a history of only bronchitis. Williams and McNicol (1969) have shown that asthmatics with age of onset at less than 2 years have significantly more frequent and prolonged subsequent attacks. Examination of PEFR for the Kent children showed that those whose stated age of onset was 2 years or before had lower mean PEFR than children whose age of onset was greater than 2 years, but only in the 5-8-year age group. This suggests that, for asthmatics in general, early age of onset by itself does not necessarily lead to significantly decreased peak flow rates. Our data did not allow examination of severity of attack, but it is probable that those more severely affected will have lower peak flow rates (Dawson et al., 1969) .
There was no differential effect on levels of peak flow rate in asthmatic children living in different areas of Kent. This suggests that the area of residence factors that determine PEFR act independently of a :236 group.bmj.com on June 23, 2017 -Published by http://jech.bmj.com/ Downloaded from history of asthma, and are more important in determining absolute levels of PEFR; the main factor appears to be air pollution (Bennett et al., 1971) . The lung function of asthmatics does not seem to be more affected by these environmental factors than that of bronchitics, but small sample size did limit direct comparison.
The social and personal correlations of asthmatics identified in this study seem to be similar to those reported by others. In our sample they differ in many ways from those of children with bronchitis. Different social class trends and absence of area of residence effect on asthmatics are two of the more interesting variations. The similar patterns of onset, and the existence of a large group of asthmatics with bronchitis, suggest that possibly certain underlying factors are important in both diseases, perhaps with varying stimuli which produce differing manifestations.
It is important to ask whether the 'significant' reduction in PEFR in asthma is meaningful clinically. Certainly it raises doubts about the definition of asthma which requires reversible airways obstruction. But the definition depends, in part, on reversibility with therapy, and we know nothing about the treatment status of these children. Until longterm follow-up can be carried out on a group of asthmatics with altered flow rates, it will not be possible to forecast their prognosis conclusively.
This study has, however, shown that it is possible to detect children with impaired ventilatory function simply by asking their parents if they have had asthma in the past. We have adequate therapeutic substances to treat asthma effectively. This study certainly suggests the need for further controlled trials to determine whether the use of bronchodilators in such children prevents the development of this impairment, and whether adequate medical care of such children could alter the outcome in terms of obstructive disease of these identifiable children. 
